Searching PAJ 



Page 1 of 2 



• 



PATENT ABSTRACTS OF JAPAN 

(1 1 Publication number : 11-1 73698 

(43)Date of publication of application : 02.07.1999 



(51)Int.CI. 



F25B 13/00 
F25B 13/00 
F25B 1/00 



(21 Application number : 09-344801 
(22)Date of filing : 15.12.1997 



(71) Applicant 

(72) Inventor : 



MITSUBISHI ELECTRIC CORP 

NANATANE TETSUJI 
IIJIMA HITOSHI 
TANAKA NAOKI 
YOSOMIYA MASATO 



(54) REFRIGERATION CYCLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a refrigeration 
cycle capable of restricting a variation of a composition 
of a circulating refrigerant due to a surplus refrigerant 
and improving COP even in the case a non-azeotroic 
refrigerant is used. 

SOLUTION: A first two-way valve 13 and a capillary 
tube 14 for adjusting a refrigerant flow rate are provided, 
a piping for connecting a compressor 1 to a four-way 
valve 2 and a first bypass 12 for connecting a receiver 
1 1 , a high-low pressure heat exchanger 1 5 for 
exchanging heat between a non- azeotropic refrigerant 
at low pressure from an accumulator 6 to be sucked into 
a compressor 1 and said refrigerant at high temperature W&£$h 
and high pressure passing inside the first bypass 12, and 
a second two-way valve 17 are provided, and a second 
bypass 16 for connecting the receiver 11 and the 
accumulator 6 is provided. 




LEGAL STATUS 

[Date of request for examination] 1 4.01 .2003 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 



http://www19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAAtraiklDA411173698P1.htm 3/9/2005 



Searching PAJ Page 2 of 2 



[Date of requesting appelH^ainst examiner s 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.gojp/PA1/result/detail/main/wAAAtraiklDA41 1 1 73698P1 .htm 3/9/2005 



Page 1 of 1 



* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The refrigerating cycle characterized by providing the following. The compressor which 
forms into elevated-temperature high pressure the non-azeotropy mixing refrigerant which 
consists of two or more kinds of refrigerants with which the boiling points differ, and is made to 
circulate through it through a four way valve, a condenser, an collimator, an evaporator, and an 
accumulator in order Receiver The 1st bypass way which connects piping which the capillary 
tube which adjusts the 1 st two way valve and refrigerant flow rate is prepared, and connects 
said compressor and four way valve, and said receiver The 2nd bypass way which the heat 
exchanger which carries out heat exchange, and the 2nd two way valve are prepared in said low- 
pressure refrigerant of the accumulator inhaled by said compressor, and said refrigerant of the 
elevated-temperature high pressure passing through the inside of said 1st bypass way, and 
connects said receiver and accumulator 

[Claim 2] Said receiver is a refrigerating cycle according to claim 1 characterized by extending 
caudad as a dashboard and forming the pars basilaris ossis occipitalis of said accumulator. 
[Claim 3] The 1st temperature sensor installed in the discharge side of said compressor, and the 
2nd temperature sensor installed in said condenser, The difference of the detection temperature 
of said 1st temperature sensor and the detection temperature of said 2nd temperature sensor is 
calculated. And compare the value with the 1st allowed value set up beforehand, and when said 
value is below a lower limit of the 1st allowed value, said 1st two way valve is changed into an 
open condition. It is a refrigerating cycle given in claim 1 characterized by having the 1st valve- 
control means which changes said 2nd two way valve into an open condition when said value 
exceeds the upper limit of the 1st allowed value, or either of 2. 

[Claim 4] The 3rd temperature sensor installed in the inlet side of said compressor, and the 4th 
temperature sensor installed in said evaporator, The difference of the detection temperature of 
said 3rd temperature sensor and the detection temperature of said 4th temperature sensor is 
calculated. And compare the value with the 2nd allowed value set up beforehand, and when said 
value is below a lower limit of the 2nd allowed value, said 1st two way valve is changed into an 
open condition. It is a refrigerating cycle given in claim 1 characterized by having the 2nd valve- 
control means which changes said 2nd two way valve into an open condition when said value 
exceeds the upper limit of the 2nd allowed value, or either of 2. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to refrigerating cycles, such as an air conditioner 
which enclosed the non-azeotropy mixing refrigerant which consists of two or more kinds of 
refrigerants with which the boiling points differ. 



[Description of the Prior Art] Drawing 8 is the block diagram showing the refrigerating cycle of 
the conventional air conditioner, and the compressor which 1 inhales and compresses the gas 
refrigerant of low-temperature low voltage in an accumulator 6, and is used as the gas 
refrigerant of elevated-temperature high pressure, the outdoor heat exchanger to which a four 
way valve and 3 operate as a condenser in 2, and 4 are an collimator and indoor heat exchanger 
to which 5 operates as an evaporator in drawing. 

[0003] In air conditioning operation, in the refrigerating cycle of the conventional air conditioner 
constituted as mentioned above, the gas refrigerant of elevated-temperature high pressure goes 
into an outdoor heat exchanger 3 through discharge and a four way valve 2 from a compressor 1, 
for example. Heat exchange of this gas refrigerant is carried out to the open air by the outdoor 
heat exchanger, it turns into a liquefied refrigerant, and goes into an collimator 4. The liquefied 
refrigerant is decompressed by the collimator 4, turns into a low two phase refrigerant of a 
dryness fraction, and is sent into indoor heat exchanger 5. And heat exchange is carried out to 
air indoor by indoor heat exchanger 5, and it evaporates, it becomes the high two phase 
refrigerant of a dryness fraction, and is again inhaled by the compressor 1 via a four way valve 2 
and an accumulator 6. At this time, the surplus refrigerant which remained in the refrigerant 
circuit is stored by the accumulator 6. 
[0004] 

[Problem(s) to be Solved by the Invention] It sets to the above conventional refrigerating cycles. 
R(chlorofluocarbon)134a 52 % of the weight, Since it is easy to gasify many R32 and R125 which 
are a low-boiling point refrigerant in the surplus refrigerant stored by the accumulator 6 when 
the non-azeotropy mixing refrigerant which mixed R125 25% of the weight, and mixed R32 by 23% 
of the weight of the ratio is used, When the amount of the surplus refrigerant which the 
refrigerant which circulates through the inside of a refrigerating cycle serves as a presentation 
of there being more R32 and R125 which are a low-boiling point refrigerant, and is stored by the 
accumulator 6 changes The presentation of the refrigerant which circulates through the inside of 
a refrigerating cycle also changed, the physical properties of a circulation refrigerant were 
changed from this, and fluctuation of working pressure or capacity etc. had arisen. 
[0005] Moreover, it is known that the heat transfer rate in heat exchanger piping will become 
small by the non-azeotropy nature of a mixed refrigerant compared with the single refrigerant of 
R22 grade used from the former, and the technical problem that COP (effectiveness) of a 
refrigerating cycle fell by this also occurred. 

[0006] Even if this invention was made in order to solve this technical problem, and a non- 
azeotropy mixing refrigerant is used for it, it aims at offering the refrigerating cycle which can 
control fluctuation of a presentation of the circulation refrigerant by the surplus refrigerant, and 



[0002] 
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raises COP. 
[0007] 

[Means for Solving the Problem] The compressor which the refrigerating cycle concerning this 
invention forms into elevated-temperature high pressure the non-azeotropy mixing refrigerant 
which consists of two or more kinds of refrigerants with which the boiling points differ, and is 
circulated through a four way valve, a condenser, an collimator, an evaporator, and an 
accumulator in order, The 1st bypass way which connects a receiver, and piping which the 
capillary tube which adjusts the 1st two way valve and refrigerant flow rate is prepared, and 
connects said compressor and four way valve and said receiver, The heat exchanger which 
carries out heat exchange, and the 2nd two way valve are prepared in said low-pressure 
refrigerant of the accumulator inhaled by said compressor, and said refrigerant of the elevated- 
temperature high pressure passing through the inside of said 1st bypass way, and it has the 2nd 
bypass way which connects said receiver and accumulator. 

[0008] Said receiver is caudad prolonged as a dashboard and the pars basilaris ossis occipitalis 
of said accumulator is formed. 

[0009] Moreover, the 1 st temperature sensor installed in the discharge side of said compressor 
and the 2nd temperature sensor installed in said condenser, The difference of the detection 
temperature of said 1st temperature sensor and the detection temperature of said 2nd 
temperature sensor is calculated. And the value is compared with the 1st allowed value set up 
beforehand, when said value is below a lower limit of the 1st allowed value, said 1st two way 
valve is changed into an open condition, and when said value exceeds the upper limit of the 1st 
allowed value, it has the 1st valve-control means which changes said 2nd two way valve into an 
open condition. 

[0010] Furthermore, the 3rd temperature sensor installed in the inlet side of said compressor 
and the 4th temperature sensor installed in said evaporator, The difference of the detection 
temperature of said 3rd temperature sensor and the detection temperature of said 4th 
temperature sensor is calculated. And the value is compared with the 2nd allowed value set up 
beforehand, when said value is below a lower limit of the 2nd allowed value, said 1st two way 
valve is changed into an open condition, and when said value exceeds the upper limit of the 2nd 
allowed value, it has the 2nd valve-control means which changes said 2nd two way valve into an 
open condition. 
[0011] 

[Embodiment of the Invention] Operation gestalt 1. drawin g 1 is the block diagram concerning the 
operation gestalt 1 of this invention showing the refrigerating cycle of an air conditioner, for 
example, and shows the condition at the time of air conditioning operation. In addition, the sign 
same identically to the former explained by drawing 8 as a considerable part is attached, and 
explanation is omitted. 

[0012] The 1st bypass way which branched in drawing from piping whose 12 11 connects a 
receiver and connects a compressor 1 and a four way valve 2, and was connected to the 
receiver 1 1, The 1st two way valve to which 13 opens and closes the 1st bypass way 12, the 
capillary tube which adjusts the amount of the gas refrigerant of elevated-temperature high 
pressure with which 14 flows on the 1st bypass way 12, The high low voltage heat exchanger 
which carries out heat exchange for the gas refrigerant of low-temperature low voltage with 
which 15 is inhaled by the compressor 1, and the gas refrigerant passing through the inside of 
the 1st bypass way 12 of elevated-temperature high pressure, The 2nd bypass way which 16 
branched from inlet-port piping of an accumulator 6, and was connected to a receivers 1 1 pars 
basilaris ossis occipitalis, and 17 are the 2nd two way valve which opens and closes the 2nd 
bypass way 16. In addition, the refrigerant used for this operation gestalt is a non-azeotropy 
mixing refrigerant which consists of two or more kinds of refrigerants with which the boiling 
points differ. 

[0013] In the refrigerating cycle constituted as mentioned above, the actuation at the time of air 
conditioning operation is explained. In addition, the 1st two way valve shall be in an open 
condition at the time of a start up. The gas refrigerant of elevated-temperature high pressure 
goes into an outdoor heat exchanger 3 through discharge and a four way valve 2 from a 
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compressor 1. Heat exchi!^^ of this gas refrigerant is carried out to the open air by the outdoor 
heat exchanger 3, it turns into a liquefied refrigerant, and goes into an collimator 4. The liquefied 
refrigerant is decompressed by the collimator 4, turns into a two phase refrigerant of low- 
temperature low voltage of dryness fractions 0.2-0.3, and is sent into indoor heat exchanger 5. 
And heat exchange is carried out to air indoor by indoor heat exchanger 5, and it evaporates, it 
becomes the two phase refrigerant of low-temperature low voltage of dryness fractions 0.9-1.0, 
and is again inhaled by the compressor 1 via a four way valve 2 and an accumulator 6. 
[0014] On the other hand, it flows to the direction of the 1st bypass way 12 with open [ of the 
1st two way valve 13 ], and passes along a capillary tube 14, and heat exchange is further 
carried out to the gas refrigerant of low-temperature low voltage inhaled by the compressor 1 
with a passage in the high low voltage heat exchanger 15, namely, it is cooled, and some gas 
refrigerants of elevated-temperature high pressure breathed out from the compressor 1 turn 
into a high-pressure liquid cryogen, and it is stored by the receiver 1 1 as a surplus refrigerant. 
[0015] Here, presentation change of a surplus refrigerant is explained based on drawing 2 . 
Drawin g 2 is the comparison Fig. of presentation change of the circulation refrigerant when 
storing a non-azeotropy mixing refrigerant in a receiver and an accumulator. When an excessive 
non-azeotropy mixing refrigerant is accumulated in the accumulator 6 of a refrigerating cycle like 
before shown in drawing 8 , since the mixed refrigerant is low voltage, presentation change 
becomes large (refer to 1). On the other hand, since the hot surplus mixing refrigerant (liquefied) 
is stored in a receiver 11 in the case of this operation gestalt, presentation change of the mixed 
refrigerant which circulates through a refrigerating cycle becomes small (refer to RO). 
[0016] In addition, when operational status changes with change of an OAT, an air-conditioning 
load, etc. and it becomes insufficient [ a refrigerant ] during steady operation, the 2nd two way 
valve 17 is changed into an open condition, and the surplus refrigerant stored in the receiver 11 
is supplied to an accumulator 6. 

[0017] Since it is made to go via the 1st bypass way 12, it cools and some gas refrigerants of 
elevated-temperature high pressure, i.e., a surplus refrigerant, breathed out from the compressor 
1 were stored in the receiver 1 1 according to the operation gestalt 1 as mentioned above, it can 
become possible to lose the surplus refrigerant in an accumulator 6, presentation change of the 
refrigerant which circulates through a refrigerating cycle can also be suppressed small, and 
fluctuation of working pressure or capacity etc. can be prevented. 

[0018] Moreover, since the refrigerant inhaled by the compressor 1 by losing the surplus 
refrigerant in an accumulator 6 is certainly gasifiable, the effectiveness of a compressor 1 
becomes good and it is effective in COP of a refrigerating cycle improving. 

[0019] Operation gestalt 2. drawing 3 is the block diagram concerning the operation gestalt 2 of 
this invention showing the refrigerating cycle of an air conditioner, for example, and shows the 
condition at the time of air conditioning operation. In addition, the sign same identically to the 
operation gestalt 1 explained by drawin g 1 as a considerable part is attached, and explanation is 
omitted. 

[0020] In the operation gestalt 2, in the pars basilaris ossis occipitalis of an accumulator 6, a 
receiver 11 is caudad prolonged as a dashboard 18, and is formed, and this dashboard 18 is for 
carrying out heat exchange of the gas refrigerant of elevated-temperature high pressure led to 
the receiver 1 1 to the gas refrigerant of low-temperature low voltage in an accumulator 6. An 
accumulator 6 and a receiver 1 1 are connected by the 2nd bypass way 16, and the receiver 1 1 is 
connected to piping which connects a four way valve 2 to a compressor 1 through the 1 st 
bypass way 12. The 1st two way valve 13 and capillary tube 14 are prepared in this 1st bypass 
way 12, and the 2nd two way valve 17 is attached in the bypass way 16 the 2nd. 
[0021] Next, the actuation at the time of air conditioning operation is explained. In addition, since 
it is the same as that of the operation gestalt 1 about circulation of the refrigerant in the 
operation gestalt 2, explanation of operation is omitted. If some gas refrigerants of elevated- 
temperature high pressure breathed out by open [ of the 1st two way valve 13 ] from the 
compressor 1 are led to the 1st bypass way 12, it will go into a receiver 11 through a capillary 
tube 14. At this time, heat exchange of the gas refrigerant of elevated-temperature high 
pressure which entered in the receiver 1 1 is carried out to the gas refrigerant of low- 
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temperature low voltage f^Tn accumulator 6 by the dashboard 18, it turns into a high-pressure 
liquid cryogen, and is stored as a surplus refrigerant. 

[0022] In addition, when a refrigerating cycle becomes insufficient [ a refrigerant ] also in this 
operation gestalt, the 2nd two way valve 17 is changed into an open condition, and an 
accumulator 6 is supplemented with the surplus refrigerant stored in the receiver 11. 
[0023] thus — since the pars basilaris ossis occipitalis of an accumulator 6 was caudad 
extended as a dashboard 18 and the receiver 1 1 was formed, there is no high low voltage heat 
exchanger 15 — ** — it is effective in the ability to cool the gas refrigerant of elevated- 
temperature high pressure which goes via the 1st bypass way 12. 

[0024] Operation gestalt 3. drawin g 4 is the block diagram concerning the operation gestalt 3 of 
this invention showing the refrigerating cycle of an air conditioner, for example, and shows the 
condition at the time of air conditioning operation. In addition, the sign same identically to the 
operation gestalt 1 explained by drawin g 1 as a considerable part is attached, and explanation is 
omitted. 

[0025] It is the 2nd temperature sensor which detects the temperature Tc of the refrigerant 
which 21 is attached in piping which connects a compressor 1 and a four way valve 2 in drawing, 
and the center section of the outdoor heat exchanger 3 which operates as a condenser is 
equipped with the 1 st temperature sensor which detects the temperature Td of the gas 
refrigerant of elevated-temperature high pressure breathed out from the compressor 1, and 22, 
and is cooled by the outdoor heat exchanger 3. 

[0026] 31 for example, in case it is the control circuit which controls the compressor 1 grade of 
an air conditioner, and it has the 1st valve-control means of this invention, for example, the 
amount of the surplus refrigerant at the time of air conditioning operation is adjusted Subtract 
the detection temperature Tc of the 2nd temperature sensor 22 from the detection temperature 
Td of the 1st temperature sensor 21, and it asks for the regurgitation degree of superheat SHd. 
And the lower limit of the 1st allowed value of thendegree of superheat SHd and the regurgitation 
degree of superheat set up beforehand is compared. When the regurgitation degree of superheat 
SHd is below the lower limit of the 1st allowed value, the 1st two way valve 13 is .changed into 
an open condition through the valve drive circuit 32, and when the regurgitation. degree of 
superheat SHd exceeds the lower limit of the 1st allowed value, the 1st two way valve 13 is 
made into a closed state. 

[0027] Moreover, at the time of steady operation, said regurgitation degree of superheat SHd and 
upper limit of the 1st allowed value are compared, when the regurgitation degree of superheat 
SHd exceeds the upper limit of the 1st allowed value, the 2nd two way valve 17 is changed into 
an open condition through the valve drive circuit 32, and when the regurgitation degree of 
superheat SHd is below the upper limit of the 1st allowed value, the 2nd two way valve 17 is 
made into a closed state. In addition, the 1st and 2nd two way valves 13 and 17 mentioned above 
consist of a solenoid valve. 

[0028] Next, actuation of the refrigerating cycle constituted as mentioned above is explained 
based on drawin g 5 . Drawing 5 is a flow chart concerning the operation gestalt 3 which shows 
actuation of the refrigerating cycle of an air conditioner, for example. In addition, since it is the 
same as the operation gestalt 1 about actuation of each part when circulating the above- 
mentioned non-azeotropy mixing refrigerant, explanation is omitted. 

[0029] If a compressor 1 is started, a control circuit 31 will change the 1st two way valve 13 into 
an open condition through the valve drive circuit 32, and will begin operation which stores a 
surplus refrigerant in a receiver 11. First, the temperature Tc of the two phase refrigerant in an 
outdoor heat exchanger 3 is inputted through the 2nd temperature sensor 22, and, subsequently 
the temperature Td of the gas refrigerant of elevated-temperature high pressure breathed out 
from the compressor 1 is inputted through the 1st temperature sensor 21. And the detection 
temperature Tc of the 2nd temperature sensor 22 is subtracted from the detection temperature 
Td, and it asks for the regurgitation degree of superheat SHd, and the lower limit of the degree 
of superheat SHd and the 1st allowed value of the regurgitation degree of superheat set up 
beforehand is compared. 

[0030] Since the lower limit of the 1st allowed value is higher than the regurgitation degree of 
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superheat SHd, the open^Wndition of the 1st two way valve 13 is held at the time of a start up, 
and it starts the input of the detection temperature Tc of the 2nd temperature sensor 22, and 
the detection temperature Td of the 1st temperature sensor 21 again. If the refrigerant in an 
accumulator 6 is lost, the intake air temperature of a compressor 1 rises and the regurgitation 
degree of superheat SHd based on the detection temperature Tc and the detection temperature 
Td exceeds the lower limit of the 1st allowed value while repeating this actuation and performing 
it, the 1st two way valve 13 will be made into a closed state through the valve drive circuit 32, 
and the reservoir of the surplus refrigerant to a receiver 1 1 will be ended. 

[0031] During steady operation, said regurgitation degree of superheat SHd and upper limit of the 
1st allowed value are compared, and when the regurgitation degree of superheat SHd is below 
the upper limit of the 1st allowed value, the closed state of the 2nd two way valve 17 is 
maintained. Moreover, although said regurgitation degree of superheat SHd increases when 
operational status changes with change of an OAT, an air-conditioning load, etc. and a 
circulation refrigerant is insufficient, with the lack of a refrigerant, when the regurgitation degree 
of superheat SHd exceeds the upper limit of the 1st allowed value, the 2nd two way valve 17 is 
changed into an open condition, and the surplus refrigerant currently stored by the receiver 11 is 
supplied to an accumulator 6. And when the regurgitation degree of superheat SHd becomes 
below the upper limit of the 1st allowed value by this supply, the 2nd two way valve 17 is made 
into a closed state. 

[0032] As mentioned above, according to the operation gestalt 3, when a compressor 1 is 
started, the 1st two way valve 13 is changed into an open condition. Subtract the detection 
temperature Tc of the 2nd temperature sensor 22 from the detection temperature Td of the 1st 
temperature sensor 21, and it asks for the regurgitation degree of superheat SHd. And the lower 
limit of the 1st allowed value of the degree of superheat SHd and the regurgitation degree of 
superheat set up beforehand is compared. When the regurgitation degree of superheat SHd is 
below the loweHimit of the 1st allowed value, hold the open condition of the 1st two way valve v 
13, and the reservoir of the surplus refrigerant to a receiver 11 is continued. Since the closed i / 
state of the 1st two' way valve 13 is carried out and it was made to stop the reservoir when the \ 
regurgitation degree of superheat SHd exceeded the lower limit of the 1st allowed^value It is 
effective in the ability to suppress small presentation change of the refrigerant which can store 
in a receiver 1 1 certainly, without accumulating a surplus refrigerant in an accumulator 6 even if 
service conditions, such as an OAT and piping extension, change, therefore circulates through a 
refrigerating cycle. 

[0033] Moreover, at the time of steady operation, when said regurgitation degree of superheat 
SHd exceeds the upper limit of the 1st allowed value, change the 2nd two way valve 17 into an 
open condition, and the surplus refrigerant in rhe SHIBA 1 1 is supplied to an accumulator 6. 
Since the 2nd two way valve 17 is made into a closed state and it was made to stop the supply 
when the regurgitation degree of superheat SHd became below the upper limit of the 1st allowed 
value, even if it becomes insufficient [ a refrigerant ] during operation, it is effective in it being 
cancelable. 

[0034] In addition, although the 1st and 2nd temperature sensors 21 and 22 were attached in the 
predetermined location and control of a surplus refrigerant was explained to the refrigerating 
cycle of the operation gestalt 1, it prepares in the refrigerating cycle which shows these 1st and 
2nd temperature sensors 21 and 22 to the 2nd operation gestalt, and you may make it control a 
surplus refrigerant by the operation gestalt 3. 

[0035] Operation gestalt 4. drawing 6 is the block diagram concerning the operation gestalt 4 of 
this invention showing the refrigerating cycle of an air conditioner, for example, and shows the 
condition at the time of air conditioning operation. In addition, the sign same identically to the 
operation gestalt 3 explained by drawin g 4 as a considerable part is attached, and explanation is 
omitted. 

[0036] It is attached in the inlet side of a compressor 1, the center section of the 3rd 
temperature sensor 23 which detects the temperature Ts of the gas refrigerant of low- 
temperature low voltage inhaled by the compressor 1, and the indoor heat exchanger 5 which 
operates as an evaporator is equipped, and the refrigerating cycle of this operation gestalt is 
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equipped with the 4th terrflrerature sensor 24 which detects the temperature Te of the 
refrigerant evaporated by indoor heat exchanger 5. 

[0037] Moreover, in case a control circuit 31 is equipped with the 2nd valve-control means of 
this invention, for example, the amount of the surplus refrigerant at the time of air conditioning 
operation is adjusted Subtract the detection temperature Te of the 4th temperature sensor 22 
from the detection temperature Ts of the 3rd temperature sensor 21, and it asks for the 
inhalation degree of superheat SHs. And the lower limit of the 2nd allowed value of the degree of 
superheat SHs and the inhalation degree of superheat set up beforehand is compared. When the 
inhalation degree of superheat SHs is below the lower limit of the 2nd allowed value, the 1st two 
way valve 13 is changed into an open condition through the valve drive circuit 32, and when the 
inhalation degree of superheat SHs exceeds the lower limit of the 2nd allowed value, the 1st two 
way valve 13 is made into a closed state. 

[0038] At the time of steady operation, when said inhalation degree of superheat SHs exceeds 
the upper limit of the 2nd allowed value, the 2nd two way valve 17 is changed into an open 
condition through the valve drive circuit 32, and when the inhalation degree of superheat SHs is 
below the upper limit of the 2nd allowed value, the 2nd two way valve 17 is made into a closed 
state. In addition, the 2nd allowed value of this operation gestalt is set as the operation gestalt 3 
lower than the 1st allowed value of a publication. 

[0039] Next, actuation of the refrigerating cycle constituted as mentioned above is explained 
based on drawing 7 . Drawing 7 is a flow chart concerning the operation gestalt 4 which shows 
actuation of the refrigerating cycle of an air conditioner, for example. In addition, since it is the 
same as the operation gestalt 1 about actuation of each part when circulating the above- 
mentioned non-azeotropy mixing refrigerant, explanation is omitted. 

[0040] If a compressor 1 is started, a control circuit 31 will change the 1st two way valve 13 into 
an open condition through the valve drive circuit 32, as mentioned above, and will begin 
operation which stores a surplus (refrigerant in a receiver 11. First, the temperature Te of the: 
two phase refrigerant in indoor heat exchanger 5 is inputted through the 4th temperature sensor 
24, and, subsequently to a compressor 1, the temperature Ts of the gas refrigerant of low->; 
temperatureJow voltage inhaled is inputted through the 3rd temperature sensor 23. And the, * 
detection temperature Te of the 4th temperature sensor 24 is subtracted from the detection 
temperature Ts, and it asks for the inhalation degree of superheat SHs, and the lower limit of the 
degree of superheat SHs and the 2nd allowed value of the inhalation degree of superheat set up 
beforehand is compared. 

[0041] Since the lower limit of the 2nd allowed value is higher than the inhalation degree of 
superheat SHs, the open condition of the 1st two way valve 13 is held at the time of a start up, 
and it starts the input of the detection temperature Ts of the 3rd temperature sensor 23, and 
the detection temperature Te of the 4th temperature sensor 24 again. If the refrigerant in an 
accumulator 6 is lost, the intake air temperature of a compressor , 1 rises and the inhalation 
degree of superheat SHs based on the detection temperature Te and the detection temperature 
Ts exceeds the lower limit of the 2nd allowed value while repeating this actuation and performing 
it, the 1st two way valve 13 will be made into a closed state through the valve drive circuit 32, 
and the reservoir of the surplus refrigerant to a receiver 1 1 will be ended. 

[0042] During steady operation, said inhalation degree of superheat SHs and upper limit of the 
2nd allowed value are compared, and when the inhalation degree of superheat SHs is below the 
upper limit of the 2nd allowed value, the closed state of the 2nd two way valve 17 is maintained. 
Moreover, although said inhalation degree of superheat SHs increases when operational status 
changes with change of an OAT, an air-conditioning load, etc. and a circulation refrigerant is 
insufficient, with the lack of a refrigerant, when the inhalation degree of superheat SHs exceeds 
the upper limit of the 2nd allowed value, the 2nd two way valve 17 is changed into an open 
condition, and the surplus refrigerant currently stored by the receiver 1 1 is supplied to an 
accumulator 6. And when the inhalation degree of superheat SHs becomes below the upper limit 
of the 2nd allowed value by this supply, the 2nd two way valve 17 is made into a closed state. 
[0043] As mentioned above, according to the operation gestalt 4, when a compressor 1 is 
started, the 1st two way valve 13 is changed into an open condition. Subtract the detection 
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temperature Te of the 4tPWImperature sensor 24 from the detection temperature Ts of the 3rd 
temperature sensor 23, and it asks for the inhalation degree of superheat SHs. And the lower 
limit of the 2nd allowed value of the degree of superheat SHs and the inhalation degree of 
superheat set up beforehand is compared. When the inhalation degree of superheat SHs is below 
the lower limit of the 2nd allowed value, change the 1st two way valve 13 into an open condition, 
and the reservoir of the surplus refrigerant to a receiver 1 1 is continued. Since the closed state 
of the 1st two way valve 13 is carried out and it was made to stop the reservoir when the 
inhalation degree of superheat SHs exceeded the lower limit of the 2nd allowed value It is 
effective in the ability to suppress small presentation change of the refrigerant which can store 
in a receiver 1 1 certainly, without accumulating a surplus refrigerant in an accumulator 6 even if 
service conditions, such as an OAT and piping extension, change, therefore circulates through a 
refrigerating cycle. 

[0044] Moreover, at the time of steady operation, when said inhalation degree of superheat SHs 
exceeds the upper limit of the 2nd allowed value, change the 2nd two way valve 17 into an open 
condition, and the surplus refrigerant in a receiver 11 is supplied to an accumulator 6. Since the 
2nd two way valve 17 is made into a closed state and it was made to stop the supply when the 
inhalation degree of superheat SHs became below the upper limit of the 2nd allowed value, even 
if it becomes insufficient [ a refrigerant ] during operation, it is effective in it being cancelable. 
[0045] In addition, although the 3rd and 4th temperature sensors 23 and 24 were attached in the 
predetermined location and control of a surplus refrigerant was explained to the refrigerating 
cycle of the operation gestalt 1 as mentioned above, it prepares in the refrigerating cycle which 
shows these 3rd and 4th temperature sensors 23 and 24 to the 2nd operation gestalt, and you 
may make it control a surplus refrigerant by the operation gestalt 4. 
[0046] 

[Effect of the Invention] Since it is made to go via the 1st bypass way, it cools and some gas 
refrigerants of elevated-temperature high pressure breathed out from the compressor 1 were 
stored in the receiver according to this invention as mentioned above, it can become possible to 
lose the surplus refrigerant in an accumulator, presentation change of the refrigerant which 
circulates through a refrigerating cycle can also be suppressed small, and fluctuation of working 
pressure or capacity etc. can be prevented. Moreover, since the refrigerant inhaled by the 
compressor by losing the surplus refrigerant in an accumulator is certainly gasifiable, the 
effectiveness of a compressor becomes good and it is effective in COP of a refrigerating cycle 
improving. 

[0047] moreover — since the pars basilaris ossis occipitalis of an accumulator was caudad 
extended as a dashboard and the receiver was formed, in addition to said effectiveness, there is 
no heat exchanger — ** — it is effective in the ability to cool the gas refrigerant of elevated- 
temperature high pressure which goes via the 1st bypass way. 

[0048] Furthermore, form the 1st temperature sensor in the discharge side of a compressor, and 
the 2nd temperature sensor is formed in a condenser, respectively. The difference of the 
detection temperature of the 1st temperature sensor and the detection temperature of the 2nd 
temperature sensor is calculated. And since the value was compared with the 1st allowed value 
set up beforehand, and it was made to change the 1st two way valve into the open condition 
when said value was below a lower limit of the 1st allowed value It is effective in the ability to 
suppress small presentation change of the refrigerant which can store in a receiver certainly, 
without accumulating a surplus refrigerant in an accumulator even if service conditions, such as 
an OAT and piping extension, change, therefore circulates through a refrigerating cycle. 
Moreover, since the 2nd two way valve is changed into an open condition and the surplus 
refrigerant in rhe SHIBA was supplied to the accumulator when said value exceeded the upper 
limit of the 1st allowed value, even if it becomes insufficient [ a refrigerant ] during operation, it 
is effective in it being cancelable. 

[0049] Form the 3rd temperature sensor in the inlet side of a compressor, and the 4th 
temperature sensor is formed in an evaporator further again, respectively. The difference of the 
detection temperature of the 3rd temperature sensor and the detection temperature of the 4th 
temperature sensor is calculated. And since the value was compared with the 2nd allowed value 
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set up beforehand, and it^ra made to change the 1st two way valve into the open condition 
when said value was below a lower limit of the 1st allowed value It is effective in the ability to 
suppress small presentation change of the refrigerant which can store in a receiver certainly, 
without accumulating a surplus refrigerant in an accumulator even if service conditions, such as 
an OAT and piping extension, change, therefore circulates through a refrigerating cycle. 
Moreover, since the 2nd two way valve is changed into an open condition and the surplus 
refrigerant in rhe SHIBA was supplied to the accumulator when said value exceeded the upper 
limit of the 2nd allowed value, even if it becomes insufficient [ a refrigerant ] during operation, it 
is effective in it being cancelable. 



[Translation done.] 
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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[D rawin g 1] It is the block diagram concerning the operation gestalt 1 of this invention showing 
the refrigerating cycle of an air conditioner, for example. 

[Drawing 2] It is the comparison Fig. of presentation change of the circulation refrigerant when 
storing a non-azeotropy mixing refrigerant in a receiver and an accumulator. 
[ Drawin g 3] It is the block diagram concerning the operation gestalt 2 of this invention showing 
the refrigerating cycle of an air conditioner, for example. 

[ Drawin g 4] It is the block diagram concerning the operation gestalt 3 of this invention showing 
the refrigerating cycle of an air conditioner, for example. 

[ Drawin g 5] It is the flow chart concerning the operation gestalt 3 which shows actuation of the 
refrigerating cycle of an air conditioner, for example. 

[Drawing 6] It is with the block diagram concerning the operation gestalt 4 of this invention 
showing the refrigerating cycle of an air conditioner, for example. 

[ Drawin g 7] It is the flow chart concerning the operation gestalt 4 which shows actuation of the 
refrigerating cycle of an air conditioner, for example. 

[ Drawing 8] It is the block diagram showing the refrigerating cycle of the conventional air 
conditioner. 

[Description of Notations] 

1 Compressor 2 Four Way Valve 3 Outdoor Heat Exchanger 4 Collimator, 5 Indoor heat 
exchanger 6 Accumulator 11 Receiver, 12 1st bypass way 13 The 1st two way valve 14 Capillary 
tube, 15 A quantity low voltage heat exchanger, 16 2nd bypass way 17 The 2nd two way valve, 
21 The 1st thermo sensor 22 The 2nd temperature sensor 23 The 3rd thermo sensor 24 The 4th 
temperature sensor 31 A control circuit, 32 Valve drive circuit. 



[Translation done.] 
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